
The purpose of this fact sheet, a publication of the
Arizona Department of Environmental Quality
(ADEQ), is to inform community members near the
Klondyke Tailing Water Quality Assurance Revolving
Fund (WQARF) site of current site activities near the
City of Safford in Graham County.

SITE HISTORY AND INVESTIGATION

The Arizona Department of Environmental Quality
(ADEQ) has been conducting a remedial investigation
at the Klondyke Tailings site to learn more about the
presence of metal contaminants in the soil and ground-
water. The Klondyke Tailings site was previously a
flotation mill that, from about the 1920s to the 1970s,
processed ore to recover lead, zinc, copper, silver and
gold. Milling operations consisted of crushing and
flotation concentration.

Mining of lead, zinc, copper, silver and gold was
performed in the region from the late 1800s to the
1960s or 1970s. In 1993, ADEQ conducted a prelim-
inary investigation of the tailings piles in Klondyke in
response to a complaint regarding erosion of the tailings
into the Aravaipa Creek during flooding. The
Klondyke Tailings site was placed on the WQARF
Registry in 1998. 

The site is located approximately 4.5 miles
upstream of the Aravaipa Canyon Wilderness Area,
approximately 2.1 miles upstream of Stove Gulch,
approximately 700 feet upstream of the Laurel Creek
confluence with Aravaipa Creek and about 1.2 miles
downstream from the town of Klondyke.
Groundwater depth varies from 40 to 60 feet below
land surface.

WHAT IS THE CURRENT SITE STATUS?

ADEQ is reviewing the results of several studies at
the site. The results of these studies will be used in
designing the final remedy for the site. So far, the
following has been accomplished:

• Private wells in the area were sampled to help
determine the impacts of the tailings on the

groundwater. No contaminants were found above
regulatory levels.

• Bioavailability and mineral speciation analysis was
done to determine the possible health effects of
ingesting these metals.

• Color and black-and-white aerial photography,
topographic mapping, historic aerial photography
analysis, floodplain delineation and analysis (100,
50, 25, and 10-year) and a geomorphology study of
Aravaipa Creek were done to evaluate possible
remedies due to the site’s location near Aravaipa
Creek. 

• Biological, archeological and cultural resources
surveys were done in expectation that work at the
site may require a 404 permit. Section 404 of the
Clean Water Act prohibits the discharge of dredge
or fill material into waters of the United States,
including special aquatic sites such as wetlands,
without a permit from the Corps of Engineers.
These activities are required by the 404 permit. 

• Geophysical surveys (magnetic and electromagnetic)
were done to identify the presence of buried tanks
or drums.

• An acid-base accounting study was done to deter-
mine if water coming in contact with the tailings
would develop a low pH (acidic) due to contact
with sulfur-bearing material. The low pH water
may be harmful to aquatic organisms. The base
accounting is a measure of the ability of a base (e.g.,
water or soil) to resist changes in pH.

• An early response action (ERA) alternatives analysis
was done to determine if any immediate actions
were necessary at the site to protect the public
health or the environment.

WHAT ARE THE PLANS FOR THIS SITE?

ADEQ’s immediate plans are to complete the ERA
at the site. During the ERA, ADEQ will determine if
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geophysical targets previously identified during the
geophysical survey need to be removed. Further
excavation of these targets will aid in the identification
of any buried tanks, drums or pipelines requiring
removal. During the ERA, a small amount of lab
reagent still present at the site will be removed. Also
during the ERA, ADEQ will conduct minor earth moving
repairs such as repairing berms around the tailings
piles and correcting drainage problems to contain
stormwater runoff on the tailings piles. 

ADEQ will also continue with the remedial investi-
gation (RI) at the site. The planned activites for the RI
include additional soil sampling on the entire site to
determine the extent of contamination. The RI also
includes sediment sampling in Aravaipa and Laurel
Creek both upstream and downstream of the site. In
addition, four groundwater monitor wells will be
installed at the site to evaluate the impact of the tailings,
if any, to the groundwater beneath the site. Once the
RI is completed, a feasibility study (FS) will be conducted
to determine the appropriate remedial action.

WHAT ARE THE CONTAMINANTS AT THE SITE?

The seven contaminants that are currently known
to be present at levels above regulatory limits in the
tailings and soil at the Klondyke Tailings site are anti-
mony, arsenic, beryllium, cadmium, copper, lead,
manganese and zinc. Unfiltered samples of shallow
groundwater collected adjacent to the site have
contained arsenic, beryllium, cadmium, chromium,
lead and nickel above regulatory limits. Groundwater
samples were collected in July 2001 from private
wells that are downgradient from the site and did not
contain any contaminants above regulatory limits.

WHAT ARE THE RISKS ASSOCIATED WITH
THIS CONTAMINATION?

The public health assessment that the Arizona
Department of Health Services completed in 2000
indicates that the site does not currently pose a health
risk to nearby residents, campers, swimmers or ATV
users.

If people ingest contaminated soil or water, inhale
dust particles from the tailings piles, or come into
contact with excessively high levels of antimony,
arsenic, beryllium, cadmium, copper, lead, manganese,
nickel or zinc, they could experience harmful health
effects. Depending on the particular substance and

the level and route of exposure, the following health
effects may occur: respiratory problems and lung
damage, heart and blood vessel damage, cancer,
increased risk of tumors, hypersensitivity, gastroin-
testinal problems, diarrhea, liver and kidney problems,
and skin irritations.

WHAT IS A LOCAL COMMUNITY ADVISORY
BOARD (CAB)?

A very important means for ADEQ to communi-
cate with the public at the Klondyke Tailings site is
through the Community Advisory Board (CAB). The
primary purpose of the CAB is to advise ADEQ and
the public of issues and concerns related to the reme-
diation of the site. Established in June 2000, the
Klondyke Tailings CAB has met regularly since its
inception. The responsibilities of the CAB include:

• Participating in community outreach

• Assisting in distributing information from ADEQ to
the community

• Ensuring that ADEQ understands the opinions and
concerns of the residents

• Providing comments to ADEQ on various remediation
techniques and other state-related issues

If you would like to apply to become a member of
the Community Advisory Board or be notified of the
CAB meetings, which are open to the public, please
contact: Linda Mariner, Community Involvement
Coordinator, at (800) 234-5677, Ext. 771-4294. 

WHAT IS THE WATER QUALITY ASSURANCE
REVOLVING FUND (WQARF)? 

WQARF is a program established by the Arizona State
Legislature to: 

1) conduct statewide surface and groundwater 
monitoring; 

2) study health effects; 

3) perform emergency remedial actions; and 

4) conduct long-term remedial action programs. 



Klondyke Tailings WQARF Site
The WQARF program is funded with
state monies, civil and criminal
penalties, and funds recovered from
parties responsible for contamination.

WHAT IS THE WQARF
REGISTRY? 

ADEQ has established a Registry
of Sites in Arizona with groundwater
and/or soil contamination. Sites
appearing on the Registry qualify for
funds available from the state’s
Water Quality Assurance Revolving
Fund for cleanup of contamination.
The Klondyke Tailings site is included
on this Registry. Sites on the Registry
are scored based in part upon the
type of contaminants present, the
location of the contaminants, and the
number of people that may be affect-
ed by the contamination. Scores are
used to help determine relative risk
at the Site and do not necessarily
mean that there is direct risk to
humans or the environment. The
score of the Klondyke Tailings site is
69 out of a possible 120. 

ADEQ CONTACTS:

If you are interested in obtaining more information
about the Klondyke Tailings site, please complete the
attached mailing card, and/or contact:

Linda Mariner
ADEQ Community Involvement Coordinator
(602) 771-4294  Hearing impaired persons call 
ADEQ's TDD line: (602) 771-4829
In Arizona, outside the Phoenix area, call toll free 
1 (800) 234-5677, Ext. 771-4294

The project manager assigned to this site is:
Scott Goodwin
ADEQ Project Manager
(602) 771-4452  
Hearing impaired persons call 
ADEQ's TDD line: (602) 771-4829
In Arizona, outside the Phoenix area, call toll free 
1 (800) 234-5677, Ext. 771-4452

ADEQ main offices are located at: 
1110 W. Washington St., Phoenix, AZ 85007
(602) 771-2300 Fax: (602) 771-4138

For further information on this site or other WQARF sites, please visit the ADEQ website at:
http://www.azdeq.gov. Click on Waste Programs, then click on Superfund programs. Follow the links to get to
the information that you need.
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GLOSSARY

Bioavailability - Degree of ability to be absorbed and
ready to interact in an organism’s metabolism.
Contaminants - Any hazardous substance released
into the environment.
Downgradient - The direction that groundwater
flows; similar to "downstream" for surface water.
Early Response Action (ERA) - Clean-up activity
that is performed prior to the final remedy and often
prior to the completion of the remedial investigation
because timeliness of response is required to protect
the public health or environment.
Feasibility Study (FS) - The process of selecting the
proposed remedy, which is a combination of remedial
strategies and remedial measures, which as a whole,
is capable of achieving the remedial objectives.
Flotation - The separating of finely crushed minerals
from one another by causing some to float in a froth
and others to remain in suspension. Oils and various
chemicals are used to activate, make floatable, or
depress the minerals. 
Geomorphology - Geologic study of the shape and
evolution of land forms.
Groundwater - Water  found beneath the earth's
surface that fills pores between materials such as

sand, clay or gravel.  In aquifers, groundwater occurs
in sufficient quantities that it can be used for drinking
water, irrigation and other purposes.
Regulatory Limits - Standards set to ensure that
water is safe for drinking and other uses. For surface
water, the regulatory limits are the ADEQ surface
water quality standards. For groundwater, the regulatory
limits are the ADEQ aquifer water quality standards.
Public drinking water supplies must not exceed the
maximum contaminant levels established by the Safe
Drinking Water Act. For soils, Arizona has established
risk-based soil remediation standards applicable to
soil remediation activities.
Remedial Investigation (RI) - An in-depth study
designed to gather the data necessary to determine
the nature and extent of contamination at a site and
the risk posed by the contamination.
Remediation - Actions that deal with the release or
threat of a release of a hazardous substance that could
affect people or the environment. The term
“cleanup” is sometimes used interchangeably with the
terms remedial actions, removal actions, response
action, remedy, remediation or corrective action.
Tailings - The waste from the milling of ores. Tailings
are usually fine-grained and often contain hazardous
substances in excess of regulatory limits.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




